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REMARKS 



Claims 1-23 are pending in the present Application. No claims have been cancelled, 
amended, or added, leaving Claims 1-23 for consideration upon entry of the present Amendment. 
No new matter has been introduced* 

Reconsideration and allowance of the claims are respectfully requested in view of the above 
amendments and the following remarks. 

Claim Rejection Under 35 U.SC S 1 02(a or eV 

Claims 1-4, 9, 10, 19, and 20 stand rejected under 35 U.S.C § 102(a or e) as allegedly 
anticipated by US Patent Publication No. 2004/003825 1 to Smalley et ah (hereinafter "Smalley"). 
The Applicant respectfully traverses this rejection. 

Independent Claim 1 is directed to a method of separating /wef-SWNTs from sem-SWNTs 
comprising suspending a population of functional! zed SWNTs in a suspending solvent, and 
employing a means for inducing selective precipitation, wherein selective precipitation comprises 
precipitating a majority of the wef-SWNTs while leaving a population of the jem-SWNTs in 
suspension, or precipitating a majority of the sem-SWNTs while! leaving a population of the met- 
SWNTs in suspension. 

Independent Claim 19 is directed to a method of separating sero-SWNTs or mef-SWNTs by 
diameter to form a diameter-separated population of joti-SWNTs or met SWNTs, comprising 
suspending an enriched population of functionalized mj-SWNTs or an enriched population 
functionalized 7we/-SWNTs in a suspending solvent to form a functionalized sem-SWKT suspension 
or a functionalized met-SWNT suspension, and employing a means for selectively precipitating 
according to diameter the functionalized sew-SWNTs or functionalized wf-SWNTs, wherein the 
enriched population of functionalized jem-SWNTs comprises greater than or equal to about 66 wt% 
$em-SWNTs or the enriched population of functionalized me/-SlVNTs comprises greater than or 
equal to about 66 wt% roef-SWNTs. 

Smalley is generally directed to a method of sorting and separating mixtures of single wall 
carbon nanotubes (SWNTs) by type (e,g., diameter and/or conformation). 
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To anticipate a claim, a inference must disclose each and every element of the claim. 
Lewm&r Marine v. Vari&ntlnc., 3 US.RQ.2d 1766 (Fed. Cir. 19187). The Applicant contends that 
Smalley does not anticipate independent Claims 1 and 19 because Smalley fails to disclose ait least 
th© feature of selective precipitation, Smalley disclose! "sorting ajid separating caibonnai^tubes by 
diameter and chirality type based upon their electronic and optical properties by dispersing the 
aanotubes, imparting a charge to a selective fraction of the nasiotubes, and ssp&ratMg tttae 
manaotoilbcgs b&eedl ©rat 1th© nnana(i>4nnEii©s ? must cksiErg©. The amount of chaste that the naaotube can 
accommodate is a Amotion of its electronic structure, diameter andjconfoimation " P (Smalley, page 4, 
paragraph [0052], emphasis added). This is markedly diflfereart from selective precipitation or 
separation based on the solubilities of the nanotubes. 

The Applicant, after thoroughly studying Smalley, caainot find any disclosure of th© selective 
precipitation of carbon nanotubes by type. The Examiner has cited parag-aphs [0019] through 
[0024] as evidence of Snialtey's disclosure of selective precipitation. Because paragraphs [0023] 
and [0024] relate only to applications for already separated nanotiube©, the Examiner's attention is 
respectfully directed only to paragraphs [0019] through [0022] -cif Smalley 9 * specification, which 
have been reproduced in their entirety for convenience as shown below. 

This invention relates to a method for sorting and separating carbon nanotubes, and in 
particular single-wali carbon nanetMbes, by diameter and cckformgjtion, based upon the 
electronic aad optical properties of the nanotubes. The; invention also relates to 
compositions of selected nanotub© types and sensing devices) comprising them. 

In one embodiment of the invention, single-wall carbon nanotubes are dispersed in a fluid, 
such that a certain fraction of the nanotubes have a net chargej and subjected to separation 
in an electric field. The sl^gHo-wall carlbona Mfim©tate©Q omllgm?® tBoroffiglhi the EEusdfls amder 
th® IxaSta®DG© of tike eftasftrite ffloHd &t a [pate depsmafaift nun jmet dnsirgej, otaactoir© $w& 
dhiJraMtJy of ttJhio etegfi^-wal <E8iB"1b<a>E) m«Q>Si!alb©* Th© nanotubes of different structure and 
chirality move at different rates, elute at different times, md ta© collected. 

In another embodiment of th© invention, single-wall carbon lianotubes are dispensed in a 
fluid, wherein the pH of the fluid is adjusted so as to cause a certain fraction of single-wall 
carbon nanotubes cany a ne4 electric charge. Tin© eEaorge parried by <sai(cDn aamothab© 
dtepoxadlo ©En its teidfividisal sftractava mid dMrolMy. Tlhio safljfliiotiinbe dflspecgllos Us tifrm 
snalbji&steril to <dmroBHttatogirajpMc sepaff&tiitoim to w elccfrrfc Midi wtoismBfta the 8limg|lfr wall 
eairlboiin naaiaotelm EaaisratS© 1fflnip®iaglhi ttltos 8hM wm&ew 4Ba® faffl|D<B!a<5® off H3a© ©S^ctbrfc fleM a£ 
a rati© dlojpeaadleinit on ifflsonr stoactore susutil celaflipdlllty* The nanbtubes of different structure 
and chirality elute at different times and are collected. 
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In yet another embodiment of the invention, single-wall carbon nanotubes are dispersed in 
an aqueous system wherein the nano tubes are surrounded by a generally non-perturbing 
coating, such as a micellular arrangement of surfactant molecules. A mixture comprising 
the nanotubes and the coating precursor, such as the surfactant, is vigorously agitated in 
order to coat individual nanotubes, which are subsequently separated from metallic catalyst 
residues and other carbon forms, such as nanotube ropes and amorphous carbon. ThepH of 
the individually-dispersed nanotube suspension is made basic and then acidified to 
approximately neutral pH so as to protonate a first fraction of jingle-wall carbon nanotubes. 
The nanotube dispersion is then subjected to electrophone separation wherein the 
protonated single- wall carbon nanotubes migrate on a medium or diffuse through a 
fluid under the Influence of an electric field at a rate dependent on the structure and 
chiraUty of the single-wall carbon nanotube. The nanotubes of different structure and 
chirality elute at different times and are collected. The steps of acidifying the remaining 
non-pro tonated portion of the nanotube mixture and electropjhoretically the nanotubes arc 
repeated step-wise until the entire population of nanotubes has been protonated and 
separated according to conformation and structure. Note thje term "conformation" shall 
include all aspects of chirality or lack thereof. The term "structure" shall include all aspects 
.of dimension, such as diameter and length, 

(Smalley, page 3, paragraphs [0019] through [0022], emphasis added) 

As described by Smalley, the nanotubes are separated from one another by migrating under the 
influence of an electric field at different rates based on their net charge, which itself is dependent on 
the structure and chirality of the nanotubes. This is NOT the same as selective precipitation based on 
differences in solubilities of different types of nanotubes. 

In view of the foregoing, the Applicant respectfully requests withdrawal of the rejection of 
Claims 1-4, 9, 10, 19, and 20. 

Claim Rejection Under 3S US.C. 6 103fal 

Claims 5-8 and 1 1-18 stand rejected under 35 U-S.C § 103(a), as allegedly unpatentable over 
Smalley in view ofUS Patent No. 6,1 87,823 to Haddon et al. (hereinafter "Haddon* 1 )- The Applicant 
respectfully traverses this rejection. 

Claims 5-8 and 1 1-13 depend from, and ultimately include all of the features of, Claim 1. 
Claim 1 is directed to a method of separating roef-SWNTs from je^-SWNTs comprising suspending 
a population of functional ized SWNTs in a suspending solvent, anil employing a means for inducing 
selective precipitation, wherein selective precipitation comprises precipitating a majority of the met- 
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SWNTs while leaving a population of the $em-SWNTs in suspension, or precipitating a majority of 
the jewi-SWNTs while leaving a population of the wef-SWNTs in suspension. 

Independent Claim 14 is directed to a method for selective extraction ofjsm-SWNTs from a 
mixture of sem-SWNIs and met-SWKTs, comprising contacting a population of non-acid 
functionalized SWNTs with an surfactant amine, to form a population of suifcctant amine 
functionalized sern-S WNTs and extracting the population of surfactant amine functionalized sem- 
SWNTS with a means for solvent extraction while leaving a majority of the iw«/-SWNT behind. 

Smalley is discussed above. 

Haddon is directed to methods for soiubilizing single wailed carbon nanotubes (SWNTs). 

For an obviousness rej ection to be proper, the Examiner must meet the burden of establishing 
a prima facie case of obviousness, i.e., that all elements of the invention are disclosed in the prior art; 
that the prior art relied upon, coupled with knowledge generally available in the art at the time of the 
invention, contain some suggestion or incentive that would have motivated the skilled artisan to 
modify a reference or combined references; end that the proposed Modification of the prior art had a 
reasonable expectation of success, determined from the vantage point of the skilled artisan at the 
time the invention was made. In re Fine, 5 U,S.P.Q.2d 1596, 1598 (Fed. Cir. 1988); In re Wilson, 
16SU.S.P.Q. 494, 496 (C.CP.A. 1970); Amgen v. Cfiugai Pharmaceuticals Co., 927 U.S.P.Q.2d, 
1016, 1023 (Fed. Cir. 1996). 

The Applicant asserts that & prima facie case of obviousness has not been established because 
the cited references fail to teach or suggest all elements of Applicant's independent Claims 1 and 14. 

Specifically, with respect to Claim 1 and those claims that depend therefrom, there is no 
mention or suggestion, by the cited references, of selective precipitation of nanotubes by type. The 
failure of Smalley to disclose this feature is discussed in the Clajm Rejection Under 35 U.S.C. § 
102(a or e) above. Haddon fails to compensate for the deficiencies of Smalley. While Haddon 
discloses the separation of single walled carbon nanotubes from impurities (e.g., metal catalysts, 
nanoparticles, graphite, amorphous carbon, fullerenes, and other contaminants), Haddon does not 
disclose or suggest separation of the different types of single waljled carbon nanotubes from each 
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other, fa feet, Haddon focuses only on the solubilization of single walled carbon nanotubes in 
general, and fails to distinguish between the different types of single walled carbon nanot ubes 
altogether. Thus, Haddon and Smalley, Individually or in combination, fail to establish a prima facie 
case of obviousness against Claim 1 and those claims that depend therefrom. 

Furthermore, with respect to Claim 14, there is no disclosure or suggestion, by the cited art, of 
at least contacting a population of non-acid ftutctionalized SWNTs with a surfactant amine. Smalley 
mils to disclose or suggest amines in the list of example surfactants provided in paragraph [0060]. In 
contrast to Smalley, Haddon does teach amine surfactants for functionalizatioa of the nanotubes. 
However, Haddon requires acid functionalizationpaor to amine functionalization, which is directly 
opposite to the inBtantly claimed feature of contacting a population of non-acid functlonalized 
SWNTs with a surfactant amine. Haddon and Smalley, either individually or in combination, 
therefore fail to establish iprima facie case of obviousness against Claim 14 and those claims that 
depend therefrom. 

Accordingly, the Applicant respectfully requests withdrawal of the rejection to Claims 5-8 
and 11-18. 
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It is believed that the foregoing amendments and remarks fully comply with the Office 
Action and that the claims herein should now be allowable to Applicants. Accoidingly, 
reconsideration and allowance are requested. 

If there arc any additional charges with respect to this Amendment or otherwise, please 
charge them to Deposit Account No. 06-1130. 



Respectfully submitted, 



CANTOR COLBURN LLP 




Karen A. LeCuycr ^ 
Registration No. 51,928 



Date: June 21, 2005 
Telephone (860) 286-2929 
Facsimile (860) 286-0115 
Customer No.: 23413 
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